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In patients with congenital heart disease, the angiographic visualization of the pulmonary arteries after a Blalock-Taussig (BT) shunt is mandatory to plan corrective surgery Selective angiography of inaccessible vessels using a balloon catheter to obstruct the normal pathway of blood flow was previously reported, '3 but occlusion of the carotid artery to visualize a BT shunt and the pulmonary arteries has been described only in one patient to our knowledge. 4 The purpose of our report is to evaluate the reliability and to demonstrate the safety of this technique. A 5F or 6F balloon angiocatheter (Berman Critikon R), with injection holes proximal to the balloon, was positioned at the origin of the carotid artery using an antegrade route (femoral vein -> right atrium -> ventricle -> ascending aorta -* innominate artery -* carotid artery) (Fig 1 and 2) . The balloon was inflated with carbon dioxide to occlude completely the carotid artery. Then the contrast material (lopamiro R 370) was injected by a Simtrac DH pump injector.
After the BT shunt and the pulmonary arteries were opacified, the balloon was immediately deflated to allow antegrade blood flow. The total occlusion time of the carotid artery was always less than had undergone a Blalock-Taussig shunt. The method was reliable, and the angiograms provided excellent visualization of the pulmonary arteries using only small volumes of contrast material. 20 seconds. The amount of contrast material used and the flow rates of injections are reported in Table 1 .
To investigate potential brain damage, on the day before and on the day after the hemodynamic study, a neurologic evaluation was performed, and an EEG was recorded.
RESULTS
Excellent visualization of the BT shunt and of the pulmonary arteries was obtained in each patient. In nine patients this technique showed an obstructed BT anastomosis. In two cases there was an anatomic or functional discontinuity of the pulmonary arteries ( Fig  1, A and B) and in four cases a stenosis of the left pulmonary artery (Fig 2, A and B) . In eight patients the pulmonary arteries were normal. In all patients these morphologic findings resulted in substantial value for corrective surgery No variation of the neurologic status was observed, and no sign of brain damage was shown by EEG after cardiac catheterization.
DIscuSSION
In patients with congenital heart disease with previous BT shunt, the visualization ofpulmonary arteries is an essential condition for planning corrective Even if the occlusion of one carotid artery for a short time has been considered safe,5 we reduced the occlusion time to under 20 seconds, and we preferred to investigate potential brain injury with neurologic and EEG evaluations.
It is important to stress that the excellent morphologic visualization of the pulmonary arteries, in our experience impossible using conventional angiography was obtained using only a small volume ofcontrast material.
ADDENDUM
Since acceptance of this article, we have studied two additional subjects after a Blalock-Taussig shunt. In these patients, weighing 12 and 14 kg, because of the occlusion of the femoral veins, we used the retrograde approach with percutaneous puncture of the femoral artery A no. 5 F balloon angiocatheter (Berman Critikon) was positioned at the origin of the carotid artery through an arterial introducer. The "stop-flow" angiogram was performed as described, with good visualization of the pulmonary arteries without complications. These experiences reinforce one suggestion about the reliability and safety of this method using either the venous or arterial approach.
